Does linezolid modulate lung innate immunity in a murine model of methicillin-resistant Staphylococcus aureus pneumonia?
Methicillin-resistant Staphylococcus aureus is an important cause of mortality among nosocomial infections. Recent investigations suggest that linezolid is superior to vancomycin in achieving clinical cure in patients with nosocomial pneumonia. We hypothesized that linezolid may exhibit anti-inflammatory properties in vivo model of pneumonia. Prospective interventional study. University affiliated laboratory. BALB/c mice. Three groups of BALB/c mice were inoculated with methicillin-resistant S. aureus American Type Culture Collection 33,591 to induce pneumonia. Each group (n = 6) underwent bronchoalveolar lavage at 24 hrs, 48 hrs, and 72 hrs after inoculation after treatment with vancomycin, linezolid, or no antibiotic. Bronchoalveolar lavage fluid levels of monocyte chemotactic protein-5 and interleukin-6 were quantified using cytometric bead array. Metalloproteinase-9 was detected by enzyme-linked immunosorbent assay and gelatin zymography. Neutrophil apoptosis in bronchoalveolar lavage was assessed by annexin V and 7-aminoactinomycin D staining. Neutrophil activity was determined by myeloperoxidase enzyme activity. Phagocytosis of apoptotic neutrophils by linezolid- vs. vancomycin treated-alveolar macrophages was examined in vitro. Infected mice had a significant reduction in lung bacterial titers compared with controls (p < .05) after treatment with linezolid or vancomycin. There was no difference in bronchoalveolar lavage levels of monocyte chemotactic protein-5 or interleukin-6 between vancomycin- and linezolid-treated groups. Both antimicrobials were comparable in modulating the expression of matrix metalloproteinase-9 in bronchoalveolar lavage. Neutrophil apoptosis was comparable in both vancomycin- and linezolid-treated groups at all three time points. Vancomycin showed lower myeloperoxidase activity compared with linezolid in the first 24 hrs after inoculation (p = .03), but the difference was undetectable at 48 hrs and 72 hrs. Neither compound had an impact on the process of removal of apoptotic neutrophils by alveolar macrophages. Linezolid did not display an advantage over vancomycin in modulating pulmonary innate immune response in a murine model of methicillin-resistant S. aureus pneumonia.